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THE METALLURGY OF GOLD.
resembling ordinary zinc boxes, and the solution passed in succession through a number of these. The precipitation of gold is said to bear no relation to the strength of cyanide, but no mention has been made of the precipitation of gold from solutions containing less than 0-04 per cent, of KCy. The sump liquors may contain as little as 3| grains of gold per ton. The clean-up methods are similar to those employed in connection with the ehlorination process. The cost is supposed to be about double that of precipitation by zinc.
When the charcoal becomes ineffective with use. it is re-burned (see above. p. 343). " The use of charcoal may be reasonably recommended in cases where a limited quantity of tailings have to be treated which contain base metals, such as copper, zinc, etc." 1
5. PRODUCTION OF BULLION FEOM THE PRECIPITATE.
Various methods have been suggested for effecting the elimination of the zinc and other base metals. The chief ones are—
(a)  Direct fusion with fluxes.
(b)  Roasting, followed by fusion.
(c)  Treatment with acid, followed by fusion with or without roasting.
(d)  Reverberatory furnace   lead   fusion  and   cupellation   (Tavener
process), often preceded by acid treatment.
(e)  Blast furnace lead fusion and cupellation.
(a) Direct Fusion.—This method was used in the early days of the cyanide process, but is now superseded, except perhaps in certain cases where high-grade precipitate is produced. The slime is dried in iron pans or merely by air-blowing in a filter press. If the zinc has been imperfectly separated from the slime, nitre must be added. Other fluxes, such as borax, carbonate of soda, sand and fluorspar are always added.
The slag, which consists of silicates of zinc, soda, etc., corrodes the pots rapidly. Large quantities of zinc oxide are given off as fumes, forming thick crusts in the flues, and evil-smelling products of decomposition of the cyanides are also evolved. The bullion produced by this method varies in colour from iron grey to pale yellow, and cannot be obtained uniform in composition, so that accurate assays are difficult to obtain.
The results of analyses made on three ingots of bullion produced in this way in South Africa, and shipped to London, are appended :—
TABLE XXXIII.
	I.	IT.	in.
Gold, Silver, Zinc, Lead, Copper, Iron,	60-3 7-3 15-0 7-0 6-5 2-2	61-7 8-1 9-5 16-4 4-0 0-3	72-6 9-2 7-1 4-9 4-8 1*4
Nickel,    ....	2-0		
	100-0	100-0	100-0
1 H. A. Megraw, Erig. and Mny. J.t June 20, 1914, p. 1234.   See also M. Green  Trans Inst. Mng. and Met., 1913, 23, 60.Molloy,5 Pfleger,'* and I'eiatan Clcrici 7 processes were also electrical, but were not found to he satisfactory, and are only of historical interest. In the last-named process the precipitation took place on amalgamated copper plates simultaneously with dissolution, without separation of ore and solution, and in that respect, is similar to the (Jilmour Young process,8 in which, however, the precipitation on mercury was chemical, and was ciTcctcd by the use of a mixture ol" amalgams of zinc and copper, vvifhout the aid of a current of elec/tric-ity.
